Gardnerella vaginalis has been isolated from women with bacterial vaginosis, from the genital tracts of asymptomatic women, and from several other infected body sites in humans. However, until recently, it has not been isolated from any other animal species. Between June 1988 and October 1989, 31 isolates identified as G. vaginalis and 70 isolates identified as G. vaginalis-like organisms have been recovered from the genital tracts of 93 mares from Michigan and Ohio. Identification was based on biochemical reactions, hemolysis on media containing blood from various animal sources, and susceptibility to select antimicrobial agents. This report details the characterization of G. vaginalis and G. vaginalis-like organism isolates obtained from the reproductive tracts of these mares and compares the equine isolates with human isolates. Gardnerella vaginalis was first described by Gardner and Dukes in 1955 after it was isolated from women with nonspecific vaginitis (3) . Since that time, G. vaginalis has been isolated from many different human sources (10, 14, 16, 19) and there have been numerous reports describing the identification and characterization of G. vaginalis (2, 4, 5, 12, 17, 25) . In the majority of these reports, identification of G. vaginalis was based on growth and biochemical characteristics. Our laboratory has recently isolated G. vaginalis and a G. vaginalis-like organism (GVLO) from cultures obtained from mares during routine reproductive soundness examinations and from mares with reproductive inefficiencies. This report characterizes these isolates on the basis of cellular and colonial morphology, biochemical reactions, susceptibility to select antimicrobial agents, hemolysis on media containing blood from various animals, and cellular fatty acid component profiles.
MATERIALS AND METHODS
Sampling group. Uterine culture specimens from 93 mares were collected from June 1988 to October 1989. These specimens were submitted for routine prebreeding and postfoaling soundness examinations, for investigation of chronic infertility, and for investigation of mares which had aborted. With the exception of one mare from Ohio, all of the mares were resident at horse farms located throughout Michigan. The mares ranged in age from 4 to 23 years. Each mare was restrained in stocks and prepared prior to specimen collection with a tail wrap and a perineal wash with cotton and a mild detergent or tamed iodine. In addition to the rectal sphincter and vulval lips, the wash extended to below the level of the clitoris and 10 to 15 cm to either side of the perineum. After the wash, each mare's perineal area was thoroughly rinsed with water.
Specimen collection and processing. Cultures were obtained by routine uterine culture procedures using sterile plastic sleeves, sterile lubricant, and a double-guarded equine uterine swab (VETKEM; Zoetcon Corp., Dallas, Tex.). The guarded end of the swab was inserted through the * Corresponding author.
mare's vagina while protected in the palm of the gloved hand. At the cranial aspect of the vagina, the index finger was passed through the cervix to the internal cervical os. The guarded rod was pushed through the internal os to a site 2.5 cm past the os, at which point the internal sheath was advanced through the guard. The swab was then advanced to the point of contact with the endometrium (generally 2.5 cm) and was left in contact with the endometrium for approximately 30 s. The swab was then withdrawn into the inner sheath, the inner sheath was drawn back into the outer sheath, and the guarded culture instrument was removed from the mare's uterus. The specimens were transported to the laboratory in modified Stuart's transport medium (Marion Scientific, Kansas City, Mo. 7 were isolated in pure culture, and 9 of the 70 GVLO isolates were in pure culture. The remaining isolates of both organisms were recovered with as many as six other microorganisms (Table 1) . Generally, when isolated in mixed culture, there were fewer than 50 CFU of G. vaginalis or GVLO along with other organisms (Table 2 ). The four most common organisms isolated with the G. vaginalis and GVLOs were alphahemolytic Streptococcus spp., Corynebacterium spp., Staphylococcus spp., and organisms belonging to the family Enterobacteriaceae.
Of the 93 mares, 16 were cultured more than once during the course of this study. Of these, GVLOs were isolated from eight on both primary and follow-up cultures. One mare yielded a GVLO on the initial culture and G. vaginalis on the follow-up culture. A third culture from that mare was negative for both organisms. Cultures from two mares grew a GVLO on primary isolation but were negative for both G. vaginalis and GVLO on subsequent cultures. For three mares, G. vaginalis and GVLOs were not detected on the initial cultures but GVLOs were present on subsequent cultures.
Identification of G. vaginalis and GVLOs was based on the isolation of pinpoint colonies on EBA that were gramvariable to gram-negative pleomorphic bacilli. These organisms were approximately 0.5 ,um in diameter and 1.0 to 2.5 vaginalis have included a lack of catalase and oxidase reactivity, a lack of hemolysis on sheep blood agar, diffuse beta-hemolysis on HBT agar, and hydrolysis of hippurate (Table 3) . Commercial bacterial identification strips were used for biochemical characterization of the isolates, which demonstrated differences between the G. vaginalis and GVLO isolates. GVLO isolates were more likely to ferment ribose and lactose, whereas the G. vaginalis isolates were more likely to acidify starch (Table 4) . Additional tests were used to further demonstrate these differences. For example, all of the isolates classified as G. vaginalis showed betahemolysis on rabbit blood and vaginalis agar, whereas only 67 and 37% of GVLO isolates were beta-hemolytic on these media, respectively (Table 5 ). In addition, all of the G. vaginalis isolates were resistant to the sulfisoxazole and susceptible to metronidazole and SPS. A total of 64% of the GVLO isolates were susceptible to sulfisoxazole, with 100 and 89% being resistant to SPS and metronidazole, respectively (Table 6 ). Electron microscopy of both organisms obtained from the mares (Fig. 1) showed the characteristic multilaminated cell wall configuration reported by Greenwood and Pickett for isolates from humans (5). 
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Fatty acid profiles of equine G. vaginalis and GVLO isolates and human G. vaginalis isolates are shown in Table   7 . While there were no major differences between the equine and human isolates, there was a minor difference at 16:0. The fatty acid profile of GVLO resembled the profile of the equine G. vaginalis at 16:0. Differences at 18:1 cis were not considered to be critical. DISCUSSION Several criteria are recommended for the identification of G. vaginalis. These include colonial and cellular morphology, catalase and oxidase reactions, hippurate hydrolysis, lack of hemolysis on sheep blood agar, and diffuse betahemolysis on HBT agar (6, 13, 26) . Using these criteria, we found that several equine isolates gave a presumptive identification of G. vaginalis. As has been reported for human isolates, growth of G. vaginalis or GVLOs was not observed until after 48 h of incubation and was observed only on blood agar plates incubated in a CO2 environment (9, 15, 23, 24) . Also in accordance with reported biochemical reactions of human isolates of G. vaginalis, considerable variation in fermentation reactions for the equine isolates of G. vaginalis was observed (1, 2, 4, 8, 17, 18, 24) . Fatty acid profiles of the equine G. vaginalis and GVLO isolates were similar to those obtained for human isolates of G. vaginalis. Differences in antimicrobial agent susceptibilities and hemolytic activity against erythrocytes from different animal sources suggested that two different organisms had been isolated. However, on the basis of similarities in cellular and colonial morphology and in some biochemical reactions, it was concluded that G. vaginalis and a GVLO had been isolated from the reproductive tracts of these mares. Chromatographic profiles of human isolates of G. vaginalis and GVLOs did not show considerable variation and did not aid in their differentiation (1); this is also true for the equine isolates. In addition, the electron micrographs of the equine isolates demonstrated cell wall characteristics similar to those of human isolates as reported by Greenwood and Pickett (5) .
The role of G. vaginalis or GVLOs as pathogens of the equine reproductive tract is yet to be determined. Analysis of reproductive histories of the mares at the time of culturing indicated that most of the mares were sampled during prebreeding soundness examination or postfoaling examination. During these examinations, there was no evidence of disease or history of reproductive inefficiencies. This suggests that, as in humans, these bacteria may be routinely isolated from the reproductive tract (7) . There were, how- (7) . In this study, cultures for these organisms were not performed; therefore, it is unknown whether they are part of the equine reproductive tract flora and whether they have a role in reproductive diseases in horses.
